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[57] ABSTRACT 
A liquid crystal display element includes a pattern dis 
play section de?ned by. the superposing portions of 
upper and lower display electrodes. In a non-display 
area around the display section, upper and lower non 
display electrodes are arranged so that the superposing 
portion thereof partially or entirely covers the non-dis 
play area. In operation, a non-selective voltage is al 
ways applied across a liquid crystal at the superposing 
portion of the upper and lower non~display electrodes. 

11 Claims, 17 Drawing Figures 
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LIQUID CRYSTAL DISPLAY ELEMENT HAVING 
NON-DISPLAY ELECTRODE ARRANGEMENT 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a liquid crystal dis 

play element and more particularly to the electrode 
arrangement in such an element capable of improving 
the legibility or recognizability of a displayed pattern. 

2. Description of the Prior Art 
FIGS. 10 and 112 show the plan and sectional views of 

the main part of a typical prior art 7-segment type nu 
meric liquid crystal display element. In‘ the ?gures, 
numerals 1 and 2 designate opposite upper and lower 
substrates of transparent glass plates, numeral 3 desig 
nates seven transparent segment electrodes disposed on 
the inner surface of the upper substrate 1 to provide a 
form of numeral “8” as a whole which can selectively 
produce ?gures O to '9, and numeral 4 designates a trans 
parent common electrode disposed on the inner surface 
of the lower substrate 2 opposite to the seven segment 
electrodes 3. The seven segment electrodes 3 and the 
one common electrode 4 opposite thereto constitute one 
pattern display section. A liquid crystal 5 is sandwiched 
between the upper and lower substrates 1 and 2 dis 
tanced by a predetermined interval and supported by a 
sealing material 6. In the illustration are omitted polariz 
ers which may be disposed at the both sides of the 
paired substrates 1 and 2 respectively. A re?ector used 
in the case of a re?ection type display mode is also 
omitted. ‘ 

With the thus constructed display element, a prede 
termined voltage is selectively applied between the 
segment and common electrodes 3 and 4 to change the 
optical characteristic‘ of the liquid crystal at the super 
posing portion of these electrodes 3 and 4. This change 
of the optical characteristic is observed from the front 
side or upper substrate side of the display element.‘ In 
FIG. in, dark patterns of figures “2” and “4” are shown 
to be displayed in a bright or light background. Such a 
display is made, for example, when crossed polarizers 
are arranged before and after the display element in the 
case where a 90° twisted nematic liquid ‘crystal is used. 
Now, the display plane of the display element shown 

in FIG. 10 includes portions‘ A of selected segment 
electrodes 3, portions B of non-selected segment elec 
trodes 3, a region D having no segment electrode 3 
within the display section, and a non-display area in 
cluding regions C1 between the adjacent display sec 
tions and a region C2 outside of a set of the display 
sections. In operation, a selective voltage'capable of 
exciting the liquid crystal is applied across the liquid 
crystal at the selected portions A while a non-selective 
voltage selected to be lower than the selective voltage is 
applied across the ‘liquid crystal at the non-selected 
portions B. In a static or dynamic drive, it is possible to 
drive the display element without exciting the liquid 
crystal at the non-selected portions B, in a low multi 
plex driving range (for example, having a duty ratio up 
to i). In a high multiplex driving fashion (for example, 
having a duty ratio smaller than i), however, the ap 
plied non-selective voltage would cause the excitation 
of the liquid crystal at the portions B so that those por 
tions have somewhat dark appearance, which renders 
the recognition of the display pattern of the dark por 
tions A dif?cult. Namely, the display pattern of the 
portions is difficult to recognize since the area of the 
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2 
bright regions C1, C2 and D is large compared with that 
of the dark portions A and in addition to portions B 
become somewhat dark. This difficulty in recognition 
of the displayed pattern is due to the fact that one level 
must be recognized among three different and bright 
levels. “ 

FIGS. 2a and 2b show the plan and sectional views of 
the main part of a typical prior art dot type alpha 
numeric liquid crystal display element. In the ?gures, 
the same or like numerals and symbols are provided to 
the same or like components and portions as FIGS. 10 
and 1b. In the example shown in FIG. 20, one pattern 
display section is constructed by a matrix of 7X5 dots. 
Seven transparent x stripe electrodes 13 extend on the 
inner surface of the upper substrate 1 in the longitudinal 
direction thereof while a predetermined number (?ve 
per one display section) of transparent y stripe elec 
trodes 14 extend on the inner surface of the lower sub 
strate 2 in the transverse direction thereof. In FIG. 2a, 
each of the superposing or intersection portions of the x 
and y stripe electrodes 13 and 14 is shown to have a 
square form. 

In the dot type display element shown in FIG. 2a, the 
recognizability of display pattern gets somewhat better 
since the area of a bright region D’ having no insersec 
tion portions of the x and y stripe electrodes within the 
display section is smaller than that of the similar region 
D in the 7-segment' type display element shown in FIG. 
1a. However, the existence of bright regions Cl’ and 
C2’ between the adjacent display sections and around 
the display section set still renders to recognition of the 
display pattern of the dark portions A’ dif?cult. 
The problem of the above-described dif?culty in 

recognition of the displayed pattern holds also for the 
case where a bright pattern is displayed in a dark back 
ground. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
liquid crystal display element in which a displayed pat 
tern is easily recognizable. 
To that end, the liquid crystal display element ac 

cording to the present invention comprises upper and 
lower display electrodes in a pattern display section as 
well as upper and lower non-display electrodes in a 
non-display area around the display section, the upper 
and lower non-display electrodes being adapted to be 

1 always applied therebetween with a non-selective volt 
age lower than a selective voltage capable of exciting 
the liquid crystal. 

In certain embodiments, the upper and lower non-dis 
play electrodes are con?gured to partially cover the 
non-display area. 

In further embodiments, the upper and lower non-dis 
play electrodes are con?gured to substantially cover the 
entire'non-display area. ' 

In still further embodiments, the upper and lower 
non-display electrodes are also con?gured to cover 
those portion of the display section excepting the super 
posing portion of the upper and lower display elec 
trodes. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGS. 1a and 1b show a typical prior art 7-segment 

. type liquid crystal display element, FIG. 10 being a plan 
viewv of the display element and FIG. 1b being a sec 
tional view taken along line 117-111 of FIG. 1a; 
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FIGS. 20 and 2b show a typical prior art dot type 
liquid crystal display element, FIG. 2a being a plan 
view of the display element and FIG. 2b being a sec 
tional view taken along line IIb-IIb of FIG. 2a; 

~ FIGS. 30 and 3b show one example of a dot type 
liquid crystal display element according to the present 
invention, FIG. 3a being a plan view of the display 
element and FIG. 3b being a sectional view taken along 
line IIIb—IIIb of FIG. 3a; . 
FIGS. 40 and 4b show one example of a 7-segment 

type liquid crystal display element according to the 
present invention, FIG. 40 being a plan view of the 
display element and FIG. 41) being a sectional view 
taken along line IVb-IVb of FIG. 4a; 

7 FIG. 5 illustrates the electrode arrangement accord 

ing to one embodiment of the dot type liquid crystal 
display element together with its driving circuit; 
FIG. 6 illustrates the time chart of one example of 

driving voltage waveforms used for the embodiment of 
FIG. 5; 
FIGS. 7a and 7b show another embodiment of the dot 

type liquid crystal display element, FIG. 7a illustrating 
the layout of electrodes at the side of an upper substrate 
and FIG. 7b illustrating the electrode layout at the side 
of a lower substrate; 
FIGS. 8a and 8b show one embodiment of the 7-seg 

ment type liquid crystal display element, FIG. 8a illus 
trating the layout of electrodes at the side of an upper 
substrate arid FIG. 8b illustrating the electrode layout at 
the side of a lower substrate; 
FIG. 9 illustrates the layout of electrodes at the side 

of an upper substrate in a further embodiment of the dot 
type liquid crystal display element; and 
FIGS. 10a and 10b show a still further embodiment of 

the dot type liquid crystal display element, FIG. 10a 
illustrating the layout of electrodes at the side of an 
upper substrate and FIG. 10b illustrating a sectional 
view of the display element. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will now be explained in detail 
by use of its embodiments with reference to FIGS. 3 to 
10. - 

Referring to FIGS. 30 and 3b illustrating plan and 
sectional views for explaining one example of the dot 
type liquid crystal display element according to the 
present invention, the same or like numerals and sym 
bols are provided at the same or like components and 
portions as FIGS. 2a and 2b. As shown, additional 
upper and lower electrodes (non-display electrodes) 7 
and 8 of transparent conductor ?lms having superpos 
ing portions E’ are arranged opposite to each other on 
the inner surface of the upper and lower substrates 1 and 
2 respectively in a non-display area around the display 
sections which include the square superposing or inter 
section portions A’ (applied with a selective voltage in 
the shown example) and B’ (applied with a non-selec 
tive voltage) of x and y stripe electrodes (display elec 
trodes) 13’ and 14’. k 

According to the principle of the present invention, 
square superposing portions of the x and y stripe elec 
trodes 13’ and 14’ constituting the display section are 
selectively applied with a selective voltage capable of 
exciting the liquid crystal and a non-selective ,voltage 
lower than the selective voltage in accordance with a 
desired pattern to be displayed while the superposing 
portions E’ of the non-display electrodes 7 and 8 are 
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4 
always applied with the non-selective voltage. In the 
shown example, the selective voltage is applied across 
the liquid crystal at the squares A’ and the non-selective 
voltage is applied across the liquid crystal at the squares 
B’. As a result, the display pattern of the selected por 
tions A’ can be instantaneously recognized even if the 
non-selective voltage causes the excitation of the liquid 
crystal at the non-selected portions B’. In the case of the 
conventional structure shown in FIG. 2a, the display 
pattern of portions A’ is dif?cult to recognize since the 
display plane is mainly constructed by areas of three 
bright and dark levels including dark portions A’ ex 
cited by the selective voltage, somewhat dark (or 
bright) portions B’ slightly or lightly excited by the 
non-selective voltage and bright regions C1’, C2’ hav 
ing no applied voltage thereacross and the area of bright 
regions C1’ and C2’ is larger compared with that of dark 
portions A’. In FIG. 3a, since the display plane is sub 
stantially constructed by areas of two bright and dark 
levels including dark portions A’ and somewhat bright 
regions B’ and E’ and bright portions are only D’, the 
display pattern of portions A’ becomes very recogniz 
able. 

FIGS. 40 and 4b show plan and sectional views for 
explaning one example of the 7-segment type liquid 
crystal display element according to the present inven 
tion. In the ?gures, the same or like numerals and sym 

. bols are provided to the same or like components and 
portions as FIGS. 1a and 1b. As shown, additional 
upper and lower electrodes (non-display electrodes) 70 
and 80 of transparent conductor ?lms having superpos 
ing portions E are formed opposite to each other on the 
inner surface of the upper and lower substrates 1 and 2 
respectively in a background non-display area around 
the display sections which include the superposing por 
tions A and B of the segment and common electrodes 
(display electrodes) 3 and 4. In the shown example, 
additional electrodes (non-display electrodes) 70’ are 
preferably formed on the inner surface of the upper 
substrate 1 in regions F corresponding to the region D 
of FIG. 1a. According to the principle of the present 
invention, selective and non-selective voltages are se 
lectively applied across the liquid crystal at the portions 
A and B in accordance with a desired pattern to be 
displayed while the non-selective voltage is always 
applied across the liquid crystal at the regions E (and 
regions F). 

It should be noted that the con?guration of the re 
gions E’ (or E) shown in FIG. 3a (or FIG. 4a) and the 
corresponding con?guration of the additional or non 
display electrodes 7 and 8 (or 70 and 80) shown in FIG. 
3b (or FIG. 4b) are examples and various con?gurations 
can be employed as will be described infra. In the pres 
ent invention, it is essential that the upper and lower 
non-display electrodes 7 and 8 (or 70 and 80) are ar 
ranged so that the superposing portions thereof cover, 
as much as possible, a non-display area de?ned by an 
area around the display sections which includes ?rst 
regions at opposite ?rst sides of the set of display sec 
tions in the longitudinal directions of the upper and 
lower substrates 1 and 2, second regions at opposite 
second sides of the display section set in the transverse 
directions of the upper and lower substrates and third 
regions between the adjacent display sections. 
FIG. 5 shows one embodiment of a concrete elec 

trode arrangement for forming a display plane as shown 
in FIG. 30, together with its driving circuit. The illus 
tration is a four-digit display in which each display 
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section includes a matrix of 5X7 dots. On the inner 
surface of the upper substrate 1 in the longitudinal di 
rection thereof are arranged conventional x stripe elec 
trodes x11—x17 adapted to be connected to scanning lines 
x11-x17 and additional x stripe electrodes x10 and x20 
according to the present invention adapted to be con 
nected to scanning lines x10 and x20. On the inner sur 
face of the lower substrate 2 in the transverse direction 
thereof, on the other hand, are arranged conventional y 
stripe electrodes y11-y15, . . . , y41~y45 adapted to be 

connected to signal lines Y11—Y15, . . . , Y41—Y45 and 
additional y stripe electrodes y10, ygo, . , y5Q according 
to the present invention adapted to be connected to 
signal lines Ylg, Yzo, . . . , Y50. The X scanning lines are 
connected to an X line driver 100 and the Y signal lines 
are connected to a Y line driver 200. In the embodiment 
shown in FIG. 5, the upper non-display electrode ar 
rangement includes the x stripe electrodes x10, x20 and 
those portions of the x stripe electrodes x11—x17 existing 
at the non-display area while the lower non-display 
arrangement includes the y stripe electrodes y10, yzo, . . 
. , y50 and those portions of the y stripe electrodes y1 
l-yis, - ~ - 1 y41-Y4s 

The time chart of an example of voltage waveforms 
applied to the X scanning and Y signal lines when it is 
desired to display a ?gure “2” at the ?rst digit section in 
the electrode arrangement of FIG. 5 is shown in FIG. 6. 
For the purpose of the present invention, the scanning 
lines X10 and X20 connected to the additional x elec 
trodes x10 and x20 are commonly coupled while the 
signal lines Y10, Ygo, . . . , Y50 connected to the addi 
tional y electrodes yw, yzo, . . .-, y50 are commonly 

coupled. From FIG. 6, it is seen that at the intersection 
portions of the x and y electrodes where a display is 
desired (selected points), a voltage of V0 and 0 volts is 
applied to the x electrode and a voltage of 0 and V0 
volts (selective voltage) in applied to the y electrode so 
that a differential voltage of V0 and —V0 volts is devel 
oped across the liquid crystal at the selected points. It 
should be understood that a voltage of % V0 and -% V0 
volts (non-selective voltage) is developed across at the 
liquid crystal at all the other intersection portions in 
cluding portions at which either one of x or y electrode 
is selected and regions at which neither it nor y elec 
trode is selected. In FIG. 6, it should be noted that a 
voltage of 5 V0 and g V0 volts is'always applied to the 
signal lines YlQ, Ygo, . . . , Y50 connected to the addi 
tional y electrodes ym, yzo, . . . , y50 and a voltage of % 

Va and 5‘ V0 volts is always applied to all the y elec 
trodes when the additional x electrodes x10 and x20 are 
selected, so that the non-selective voltage is always 
developed across the liquid crystal at all the intersection 
portions in the non-display area of FIG. 5. 
A circuit implementation for obtaining the voltage 

waveforms in the driving manner shown in FIG. 6, 
called voltage averaging method, is well known. For 
example, one can refer to FIG. 7 of US. Pat. No. 
3,975,726 to Kawakami. Instead the driving voltage 
waveforms shown in FIG. 6, there can be used voltage 
waveforms shown in US. Pat. Nos. 3,976,362, 3,995,942 
and 3,877,017 to Kawakami. 
FIGS. 7a and 7b show another embodiment of a con 

crete electrode arrangement for providing a display 
plane as shown in FIG. 3a. FIG. 7a illustrates the layout 
of electrodes disposed on the inner surface of the upper 
substrate 1 and FIG. 7b illustrates the layout of elec 
trodes disposed on the inner surface of the lower sub 
strate 2. In the present embodiment, unlike the FIG. 5 
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6 
embodiment, x- stripe electrodes x'11—x’17 are formed on 
the upper substrate 1 for every display section and 
within the associated display section and lead wires 11 
connected to those electrodes are drawn out towards 
the ends of the upper substrate. The lead wires of the 
corresponding x stripe electrodes in the respective dis 
play sections are adapted to be commonly coupled in 
the exterior. In a non-dispaly area, upper non-display 
electrode 7-1, 7-2, . . . according to the present invention 
are formed with a lead wire 12 interconnecting therebe 
tween. The lead wires 11 of the x stripe electrodes 
x’11~x’17 extend between the adjacent non-display elec 
trodes. On the lower substrate 2, y stripe electrodes 
y’11—y’15, y’21—y’g5, . . . are formed in the respective 

display sections and lower non-display electrodes 8-1, 
8-2, . . . are formed, in the non-display area, opposite to 
the upper non-display electrodes 7-1, 7-2, . . . . Lead 

wires 13 of the y stripe electrodes are drawn out through 
a spacing between the adjacent lower non-display elec 
trodes to the ends of the lower substrate. Lead wires [4 
from the non-display electrodes 8-1, 8-2, . . . are adapted 
to be commonly coupled at the exterior. Typically, the 
width of each of the x and y stripe electrodes is about 
0.5 mm and the width of each lead wire is about 0.1 mm. 
It will be understood that the superposing portions of 
the upper and lower non-display electrode arrange 
ments in the present embodiment cover the non-display 
area more than those in the FIG. 5 embodiment. , 
FIGS. 81: and 8b show one embodiment of a concrete 

electrode arrangement for forming a display plane as 
shown in FIG. 40. FIG. 8a illustrates the layout of 
electrodes disposed on the inner surface of the upper 
substrate 1 and FIG. 8b illustrates the layout of elec 
trodes disposed on the inner surface of the lower sub 
strate 2. Each display section includes seven segment 
electrodes 3 formed on the upper substrate 1 and one 
common electrode 4 formed on the lower substrate 2. 
Around the display sections, non-display electrodes 
70-1, 70-2, 70-3, . . . and non-display electrodes 80-1, 
80-2, 80-3, . . . are formed opposite to each other on the 
upper and lower substrates 1 and 2 respectively. The 
corresponding segment electrodes 3 in the respective 
display sections are interconnected through lead wires 
15 passed between the upper non-display electrodes 70-1, 
70-2 and the upper non-display electrodes 70-3, 70-4, . . 
. and the lead wires [5 are drawn out towards one end of 
the upper substrate. The upper non-display electrodes 
70-3, 70-4, . . . are interconnected in the upper substrate 

through a lead wire 16 which is in turn adapted to be 
coupled with lead wires 17 and lg of the upper non-dis 
play electrodes 70-1 and 70-2 at the exterior. The ar 
rangement of lead wires of the respective electrodes on 
the lower substrate 2 will be apparent from FIG. 8b. 

It is of course apparent that the display elements 
according to the embodiment of FIGS. 70 and 7b and 
the embodiments of FIGS. 8a and 8b can be driven by 
the voltage waveforms explained in conjunction with 
FIG. 6. 
FIG. 9 shows the layout of electrodes at the side of 

the upper substrate 1 in a further embodiment of a con 
crete electrode arrangement for providing a display 
plane as shown in FIG. 3a. In the present embodiment, 
x stripe electrodes x’11—x’17 covering each display sec 
tion and a continuous non-display electrode 90 covering 
the entire non-display area are formed on the inner 
surface of the upper substrate 1. On the outer surface of 
the upper substrate 1, on the other hand, are provided 
extensions of lead wires 10 and l’1—l’7 which are con 
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nected to the electrodes 90 and x’1|-x'17 via through» 
holes 91 passed through the upper substrate. A similar 
electrode layout is applied to the lower substrate. In the 
present embodiment, the separate provision of the elec 
trodes and the lead wires on the inner and outer surfaces 
of each substrate allows the coverage of the entire non 
display area by the non-display electrode so that the 
effect of the present invention can be exhibited at maxi 
mum. It is of course apparent that the present embodi 
ment is also applicable to the 7-segment ‘type display 
element. 
FIGS. 10a and 10b show the layout of electrodes at 

the side of the upper substrate 1 and a sectional view of 
the display element in a still further embodiment of a 
concrete electrode arrangement for providing a display 
plane as shown in FIG. 3a. In accordance with the 
present embodiment, transparent thin insulating layers 
101 and 102 are provided on the inner surfaces of the 
upper and lower substrates 1 and 2 respectively. Stripe 
display electrodes x'11—x'17 and a continuous non-dis 
play electrode 103 are formed on opposite sides of the 
insulating layer 101 respectively while y stripe display 
electrodes and a continuous non-display electrode 104 
are formed on opposite sides of the insulating layer 102. 
A lead wire of each electrode is drawn out toward the 
end of the substrate on the insulating layer side having 
that electrode. As seen in FIG. 100, the continuous 
non-display electrode 103 has blanks 105 corresponding 
to the x stripe electrodes x’11—x’17. Preferably, the area 
of each blank 105 is slightly smaller than the corre— 
sponding x stripe electrode. This also holds for the 
continuous non-display electrode 104. In accordance 
with the present embodiment, it is possible to develop a 
non-selective voltage across the liquid crystal at sub 
stantially all the portions of the display section except 
for the intersections of the x and y stripe electrodes as 
well as across the liquid crystal at the non-display area. 
As a result, the recognizability of a display pattern is 
remarkably improved. 

The preceding embodiments are given for the pur 
pose of exempli?cations and hence the present inven 
tion is never limited to these embodiments. Each em 
bodiment has been explained in conjunction with a 
numeric or alpha-numeric display element but the pres 
ent invention is also applicable to a liquid crystal display 
element performing any other display such as graphic 
display. The effect of the present invention is equally 
obtained in either case of dark appearance (positive 
image) or bright appearance (negative image) of a dis 
play pattern. A liquid crystal used is not limited to a 
twisted nematic type but one can use a liquid crystal 
based on any known display principle. The upper and 
lower substrates have been explained to be both trans 
parent. However, in the case of a reflection mode of 
display and when a reflector is provided at the inside of 
one of the substrates, the one substrate may be opaque. 
We claim: 
1. A liquid crystal display element comprising: 
(a) opposite upper and lower substrates having a 

longitudinal direction and a direction transverse 
thereto; 

(b) a liquid crystal sandwiched between inner sur 
faces of said upper and lower substrates; 

(c) a set of plural separated and adjacent pattern dis 
play sections, each of said display sections having a 
?rst upper electrode arrangement including a plu 
rality of electrodes and a ?rst lower electrode ar 
rangement including at least one electrode, said 
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8 
?rst upper electrode arrangement being disposed 
on the inner surface of said upper substrate and said 
?rst lower electrode arrangement being disposed 
on the inner surface of said lower substrate, said 
?rst upper and lower electrode arrangement being 
con?gured so that superposing portions thereof 
selectively provide a plurality of predetermined 
display patterns, said ?rst upper and lower elec 
trode arrangements being adapted to be selectively 
applied therebetween with a selective voltage 
which excites the liquid crystal and a non-selective 
voltage which is lower than said selective voltage; 

(d) a background non-display area delimited by an 
area around said display sections, said background 
non-display area including ?rst regions at opposite 
?rst sides of said set of display sections in the longi 
tudinal direction of each of said upper and lower 
substrates, second regions at opposite second sides 
of said set of display sections in the transverse 
direction of each of said upper and lower sub 
strates, and third regions between the adjacent 
display sections, a second upper electrode arrange 
ment disposed on the inner surface of said upper 
substrate in said background non-display area, a 
second lower electrode arrangement disposed on 
the inner surface of said lower substrate in said 
background non-display area, said second upper 
and lower electrode arrangements having super 
posing portions thereof at least partially covering 
said background non-display area, said second 
upper and lower electrode arrangements being 
adapted to be always applied therebetween with 
said non-selective voltage, at least the portions of 
said second upper electrode arrangement disposed 
in said second region of said background non-dis 
play area being electrically interconnected with 
each other and electrically isolated from said ?rst 
upper electrode arrangement, and at least the por 
tions of said second lower electrode arrangement 
disposed in said ?rst and third regions of said back 
ground non-display area being electrically inter 
connected with each other and electrically isolated 
from said ?rst lower electrode arrangement; and 

(e) the voltage applying means for selectively apply 
ing said selective and non-selective voltages be 
tween said ?rst upper and lower electrode arrange 
ments in accordance with a pattern to be displayed 
and for always applying said non-selective voltage 
between said second upper and lower electrode 
arrangements irrespective of the pattern to be dis 
played. 

2. A liquid crystal display element according to claim 
1, wherein said ?rst upper electrode arrangement in 
cludes a predetermined number of ?rst longitudinal 
stripe electrodes extending on the inner surface of said 
upper substrate in the longitudinal direction thereof to 
said ?rst and third regions of said background non-dis 
play area and commonly over said display sections, said 
?rst lower electrode arrangement includes a predeter 
mined number of ?rst transverse stripe electrodes ex 
tending on the inner surface of said lower substrate in 
the transverse direction thereof to said second regions 
of said background non-display area, said second upper 
electrode arrangement includes second longitudinal 
stripe electrodes electrically interconnected with each 
other and electrically isolated from said ?rst longitudi 
nal stripe electrodes, said second longitudinal stripe 
electrodes extending on the inner surface of said upper 

i, 
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substrate in the longitudinal direction thereof at said 
second regions of said background non-display area and 
at the portions of said ?rst longitudinal stripe electrodes 
displosed at said ?rst and third regions of said back 
ground non-display area, and said second lower elec 
trode arrangement includes second transverse stripe 
electrodes electrically interconnected with each other 
and electrically isolated from said ?rst transverse‘ stripe 
electrodes, said second transverse stripe electrodes ex 
tending on the inner surface of said lower substrate in 
the transverse direction thereof at said ?rst and third 
regions of said background non-display area and at the 
portions of said ?rst transverse stripe electrodes dis 
posed at said second regions of said background non 
display area. 

3. A liquid crystal display element according to claim 
1, wherein said ?rst upper electrode arrangement in 
cludes a predetermined number of longitudinal stripe 
electrodes extending on the inner surface of said upper 
substrate in the longitudinal direction thereof within 
said display section and said ?rst lower electrode ar 
rangement includes a predetermined number of trans 
verse stripe electrodes extending on the inner surface of 
said lower substrate in the transverse direction thereof 
within said display section. 

4. A liquid crystal display element according to claim 
1, wherein said ?rst upper electrode arrangement in 
cludes seven segment electrodes disposed on the inner 
surface of said upper substrate to provide a form of 
numeral “8”, and said ?rst lower electrode arrangement 
includes a common electrode disposed on the inner 
surface of said lower substrate opposite to said seven 
segment electrodes. 

5. A liquid crystal display element according to claim 
4, wherein third upper electrodes electrically isolated 
from said seven segment electrodes are respectively 
arranged on the inner surface of said upper substrate in 
two regions enclosed by said seven segment electrodes, 
said third upper electrodes and said common electrode 
being adapted to be always applied therebetween with 
said non-selective voltage by said voltage applying 
means. 

6. A liquid crystal display element according to claim 
1, wherein each of said second upper and lower elec 
trode arrangements includes a single electrode to en 
tirely cover said background non-display area. 

7. A liquid crystal display element according to claim 
6, wherein the outer surface of said upper substrate has 
thereon lead means respectively connected to said ?rst 
and second upper electrode arrangements via through 
hole means passed through said upper substrate, and the 
outer surface of said lower substrate has thereon lead 
means respectively connected to said ?rst and second 
lower electrode arrangements via through-hole means 
passed through said lower substrate. 

8. A liquid crystal display element according to claim 
6, wherein a third upper electrode arrangement contig 
uous to said second upper electrode arrangement is 
disposed on the inner surface of said upper substrate 
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within said display section and between the electrodes 
of said ?rst upper electrode arrangement. 

9. A liquid crystal display element according to claim 
8, wherein a third lower electrode arrangement contig 
uous to said second lower electrode arrangement is 
disposed on the inner surface of said lower substrate 
within said display section and between the electrodes 
of said ?rst lower electrode arrangement. 

10. A liquid crystal display element according to 
claim 9, wherein the inner surface of said upper sub 
strate includes an insulating layer having a ?rst surface 
on which said second and third upper electrode ar 
rangements are disposed and a second surface on which 
said ?rst upper electrode arrangement is disposed, and 
the inner surface of said lower substrate includes an 
insulating layer having a ?rst surface on which said 
second and third lower electrode arrangements are 
disposed and a second surface on which said ?rst lower 
electrode arrangement is disposed. 

11. A liquid crystal display element comprising: 
opposite upper and lower substrates having therebe 
tween a pattern display section and a background 
non-display area around said display section; 

a layer of liquid crystal sandwiched between inner 
surfaces of said upper and lower substrates; 

upper and lower display electrodes disposed on the 
respective inner surfaces of said upper and lower 
substrates in said display section, said upper and 
lower display electrodes being con?gured so that 
superposing portions thereof selectively provide a 
plurality of predetermined display patterns, said 
upper and lower display electrodes being adapted 
to be selectively applied therebetween with a selec 
tive voltage which excites the liquid crystal and a 
non-selective voltage which is lower than said 
selective voltage; 

?rst upper and lower non-display electrodes arranged 
on the respective inner surfaces of said upper and 
lower substrates in said background non-display 
area, said ?rst upper and lower non-display elec 
trodes being adapted to be always applied therebe 
tween with said non-selective voltage, said ?rst 
upper and lower non-display electrodes being con 
?gured so that superposing portions thereof at least 
partially cover said background non-display area; 

second upper and lower non-display electrodes ar 
ranged on the respective inner surfaces of said 
upper and lower substrates in portions of said dis 
play section other than superposing portions of said 
upper and lower display electrodes, said second 
upper and lower non-display electrodes being 
adapted to be always applied therebetween with 
said non-selective voltage; and 

voltage applying means for selectively applying said 
selective and non-selective voltages between said 
upper and lower display electrodes in accordance 
with a pattern to be displayed and for always ap 
plying said non-selective voltage between said ?rst 
and second upper and lower non-display electrodes 
irrespective of the pattern to be displayed. 

* * * * * 


